Abel T, Havekes R, Saletin JM, Walker MP (2013).
Sleep, plasticity and memory from molecules to whole-brain networks. Curr Biol 23: R774-R788. Boyce R, Glasgow SD, Williams S, Adamantidis A (2016). Causal evidence for the role of REM sleep theta rhythm in contextual memory consolidation. (Crews and Vetreno, 2016) . Interest in the alcohol-neuroimmune field was fueled by gene expression studies showing strong representation of immune-and inflammatory-related genes in brains from human alcoholics and rodents exposed to chronic alcohol (Liu et al, 2006; Robinson et al, 2014) . Deletion of chemokines and other immune genes reduced alcohol drinking in mice and provided corroborating behavioral validation for several immune mediators that were predicted by the genomic studies (Blednov et al, 2012; Robinson et al, 2014) . In contrast, immune activation by lipopolysaccharide (LPS) produced prolonged increases in alcohol consumption in mice, and treatment with either LPS or chronic intermittent alcohol produced overlapping changes in mouse brain transcriptomes (Robinson et al, 2014) . The LPS-induced escalation in drinking may be related to persistent activation of immune genes in the brain that are also induced by chronic alcohol exposure.
It has been hypothesized that positive feedback cycles of proinflammatory peripheral-central immune signaling promote excessive alcohol drinking. In support of this, alcohol craving and consumption were positively correlated with elevated plasma levels of inflammatory cytokines in human alcoholics (Leclercq et al, 2014) . Centrally, expression of innate immune molecules (eg, HMGB1, TLRs, and RAGE) increased in the brains of alcoholics and alcoholexposed rodent models, and immune marker expression in humans was correlated with total lifetime alcohol consumption and age of drinking onset (Crews and Vetreno, 2016) . Neuroimmune signaling has also been associated with synaptic remodeling and epigenetic changes induced by intermittent alcohol exposure in adolescent brain (Montesinos et al, 2016) , where persistent synaptic and molecular changes during development may increase susceptibility to AUDs.
Investigating the genomics and pharmacology of neuroimmune pathways in chronic alcohol consumption is currently a goal for NIAAA, underscoring the impact of this area on research initiatives. Another priority is the use of novel computational resources that connect gene networks with potential therapeutic compounds. If alcohol causes genetic changes and neuroadaptations in immune pathways that are conserved across species (including humans), then cross-species brain genomic datasets and computational approaches could be used to link alcohol-related patterns in gene coexpression with investigational or FDAapproved drugs that can normalize the networks and reduce drinking. The 'gene network to pharmacotherapy' approach, together with behavioral validation of identified targets in animal models and alcoholics, aims to link specific neuroimmune pathways to addiction vulnerability and fast-track treatment strategies for AUDs. The accumulating evidence for alcoholneuroimmune signaling, together with emerging computational tools, is forging a revolutionary course for addiction research with renewed impetus and expectation for positive therapeutic outcome. The hypothalamic peptide oxytocin modulates a wide range of social and cognitive functions in humans and nonhuman primates. As a result, much effort is currently being devoted to developing oxytocin into an adjunct treatment for mental illness, with a particular focus on anxiety, autism, and schizophrenia spectrum disorders. In the field of imaging neuroscience, one of the most consistent findings with oxytocin is an inhibition of human amygdala responses to fearful facial expressions following exogenous administration of a single nasal dosean effect recently replicated in macaques (Liu et al, 2015) . An oxytocininduced modulation of neural activity in the amygdala and other regions is in line with observations that intranasal administration yields increased cerebrospinal fluid concentrations of the peptide in humans (Striepens et al, 2013) as well as macaques (Freeman et al, 2016) , although much controversy still exists regarding the exact route of brain penetration.
FUNDING AND DISCLOSURE
We recently reported that oxytocin may facilitate fear extinction by downregulating the amygdala and concomitantly upregulating medial prefrontal cortex activity in healthy volunteers (Eckstein et al, 2015) , implicating the peptide as a potential adjunct treatment during extinction-based psychotherapy to reduce fear renewal. Interestingly, in a follow-up imaging study, oxytocin produced the opposite effect by promoting fear-conditioned responses (Eckstein et al, 2016) . Thus, depending on the timing of administration, i.e., prior to versus after conditioning, the peptide can enhance the acquisition or extinction of fear, leading to contrary behavioral outcomes. Another intriguing example in this vein is a social economics experiment, in which volunteers could donate money for a charity project located in the Kongo delta. Subjects treated with placebo devoted more money to saving the rainforest rather than supporting the indigenous population living in that reserve. Under oxytocin treatment, participants showed the opposite behavioral pattern, suggesting that administration of the peptide can transiently alter altruistic attitudes and reward values, thereby shaping decisions towards social priorities (Marsh et al, 2015) . These results are in accord with current concepts that the contextual framing of an experimental scenario interacts with oxytocin and determines its effects in a top-down regulatory manner (Quattrocki and Friston, 2014) . The latter is substantiated by our observation that oxytocin increased the hedonic pleasure associated with social touch when heterosexual male volunteers were made believe that a female experimenter performed the touch as opposed to a male (Scheele et al, 2014) .
Contextual framing not only matters to 'message makers' in journalism, advertising, or politics-it is also of crucial relevance to psychotherapy, especially when interventions are trialled with oxytocin. Converging evidence from a series of imaging experiments carried out in our laboratory suggests that nasal oxytocin evokes a shift in the neural activity away from the amygdala to the anterior insula, pregenual anterior cingulate cortex, and precuneus-areas that orchestrate the conscious monitoring of what happens in and around us. Current attempts to translate oxytocin neuroscience to psychotherapy thus face the crucial caveat that therapeutic context should be strictly controlled to avoid the risk of unfavorable outcomes.
